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Appendix D 

Groundwater Pump Tests 
 

Appendix D1 - Evaluation of Groundwater Pumping in                                          
Rainelle, West Virginia (dated: December 23, 2005) 

 

Appendix D2 – Model Development to Evaluate Groundwater Pumping                                        
in Rainelle, West Virginia (dated: March 2007)* 

 
Appendix D3 – Well Logs** 

 

 
*Since publication of the Draft EIS, an additional pump test report (dated March 2007) has become 

available and has been added as Appendix D2 for the Final EIS. 

**New appendix added for Final EIS. 
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Log of PW-1 based on geophysical log and video by Ed Custer, Jr

Top Elevation: 2,400.29 ft amsl

Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 45.00 45.00 Casing or surface matter

45.00 66.00 21.00 Shale, sandy, red, with sandstone 

streaks

66.00 71.00 5.00 Shale, red, with interbedded sandstone

71.00 89.00 18.00 Shale, sandy, red, with sandstone 

streaks

89.00 90.00 1.00 Sandstone, gray

90.00 91.00 1.00 Shale, sandy, red, with sandstone 

streaks

91.00 126.00 35.00 Sandstone, gray

126.00 150.00 24.00 Shale, sandy, red, with sandstone 

streaks

Log of PW-3 based on geophysical log and video by Ed Custer, Jr

Top Elevation: 2,388.95 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 52.00 52.00 Casing

52.00 54.30 2.30 Sandstone, gray crossbedded Horizontal fracture at base no H20 or iron staining

54.30 77.00 22.70 Shale, sandy, red and green Annealed 45-75 degree fractures

77.00 87.45 10.45 Sandstone, gray crossbedded

87.45 92.35 4.90 Sandstone, gray crossbedded Horizontal Broken Zones and fractures H20, iron 

staining on fractures

92.35 110.00 17.65 Sandstone, gray crossbedded

110.00 111.00 1.00 Conglomerate, gray Pebbles and Cobbles

111.00 114.00 3.00 Sandstone, gray crossbedded Fracture At 113.55 some iron staining

114.00 146.00 32.00 Shale, sandy, red and green

146.00 148.50 2.50 Sandstone, gray with shale streaks Near horizontal Fracture at 147 iron staining

148.50 168.44 19.94 Sandstone, gray crossbedded

Log of PW-4 based on geophysical log and video by Ed Custer, Jr

Top Elevation: 2,446.88 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 39.00 39.00 Casing H20 9.5 Rock reported at 22.5 ft by driller

39.00 43.00 4.00 Sandstone, gray, crossbedded

43.00 46.50 3.50 Sandy Shale

46.50 66.00 19.50 Sandstone, gray, crossbedded

66.00 67.00 1.00 Sandy Shale

67.00 81.75 14.75 Sandstone, gray, crossbedded H20 horizontal bedding fracture 80.5'
81.75 92.00 10.25 Sandy Shale, light grey green, ripple 

bedded

Horizontal bedding fractures @86, 88.5

92.00 126.00 34.00 Sandy Shale,red & green

126.00 136.00 10.00 Shale,red & green, interbedded 

sandstone beds

136.00 139.00 3.00 Sandstone, gray, crossbedded

139.00 212.50 73.50 Sandy Shale,red & green

212.50 215.00 2.50 Sandstone, gray, crossbedded

215.00 226.50 11.50 Sandy Shale,red & green

226.50 234.00 7.50 Shale,red & green, interbedded 

sandstone beds

234.00 247.32 13.32 Sandy Shale,red & green
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Log of OW-1A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,397.51 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 4.50 4.50 CL, Clay, Red Brown, sandstone gravel Moist

4.50 5.00 0.50 CH, Dark gray, medium plastic Moist

5.00 6.50 1.50 CH, Gray, sandy, plastic Moist

6.50 10.00 3.50 CH, Gray, slightly silty,medium plastic Water 9 feet

10.00 11.50 1.50 CH, Gray, trace silt and organics, plastic Wet

11.50 15.00 3.50 CH, Gray, trace silt and organics, plastic Wet

15.00 16.50 1.50 10" SP, Sand, Gray                                  

6" CL, Clay, Gray, sandy                          

2" SP, Sandy, Gray

Wet

16.50 17.50 1.00 SP, Sand, Gray Wet

17.50 Did not go to auger refusal

Log of OW-1B (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,397.29 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 2.00 2.00 Fill

2.00 5.00 3.00 Clay/silt

5.00 19.00 14.00 Sand

19.00 30.00 11.00 Shale, Red

30.00 35.00 5.00 Sandstone

35.00 81.00 46.00 Shale, Sandy, Red Water at 81 feet

81.00 96.00 15.00 Sandstone

96.00 98.00 2.00 Shale, Sandy, Red

98.00 100.00 2.00 Sandstone

100.00 104.00 4.00 Shale

104.00 121.00 17.00 Sandstone

121.00 138.00 17.00 Shale, Sandy, Red Water at 138 feet

138.00 148.00 10.00 Sandstone Fractured at 148 feet

148.00 160.00 12.00 Shale, Sandy, Blue

Log of OW-2A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,391.50 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 0.25 0.25 Top Soil

0.25 2.50 2.25 CL, Clay, Red Brown, weathered shale 

chips

Moist

2.50 3.50 1.00 CH, Clay, Gray, medium plastic Moist

3.50 5.00 1.50 CH, Clay, Tan, medium plastic Moist

5.00 6.50 1.50 CH, Clay, Gray, plastic Moist

6.50 9.00 2.50 CH, Clay, Gray, plastic Moist

9.00 10.00 1.00 SP, Sand, Gray, clayey Water 9 feet

10.00 11.50 1.50 5" SP, Sand, Gray, medium grained        

1.5" SP, Sand, Gray, clayey, orgaincs     

11.5" SP, Sand, Gray, clayey

Wet

11.50 15.00 3.50 SP, Sand, Gray, clayey Wet

15.00 16.50 1.50 SP, Sand, Gray, medium to fine 

grained, This material probably was 

from material that flowed into the 

auger

Wet

15.50 Auger Refusal
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Log of OW-2B (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,393.19 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 3.00 3.00 Fill

3.00 18.00 15.00 Sand

18.00 32.00 14.00 Shale, Red

32.00 40.00 8.00 Sandstone

40.00 50.00 10.00 Shale, Sandy, Red Water at 50 feet

50.00 71.00 21.00 Sandstone Hard

71.00 87.00 16.00 Shale, Sandy, Red Water at 87 feet

87.00 96.00 9.00 Sandstone

96.00 128.00 32.00 Shale, Sandy, Red Water at 128 feet

128.00 135.00 7.00 Sandstone

135.00 140.00 5.00 Shale, Sandy, Red

140.00 160.00 20.00 Shale, Sandy, Blue

Log of OW-3A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,394.39 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 0.50 0.50 Top Soil, Clay, Dark Brown, with 

organics

0.50 5.00 4.50 CL, Clay, Tan, silty Moist

5.00 6.50 1.50 3" SP, Sand, Tan, Moist                                   

2" Clay, Black, Moist                                        

13" SP, Sand, Tan, fine grained, clayey, 

Wet
6.50 10.00 3.50 SP, Sand, Tan, clayey Wet

10.00 11.50 1.50 5 SP, Sand, Tan, clayey,                                                                        

13" SP, Sand, Gray, medium-fine 

grained

Wet

11.50 12.25 0.75 SP, Sand, Gray Wet

12.25 Auger Refusal

Log of OW-3B (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,393.66 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 2.00 2.00 Fill

2.00 18.00 16.00 Sand

18.00 20.00 2.00 Clay and Wood

20.00 50.00 30.00 Shale, Sandy, Red Water at 38 feet

50.00 65.00 15.00 Shale, Sandy, Blue

65.00 95.00 30.00 Sandstone, white

95.00 113.00 18.00 Shale, Sandy, Blue

113.00 128.00 15.00 Shale, Sandy, Red

128.00 134.00 6.00 Shale, Sandy, Blue

134.00 138.00 4.00 Shale, Sandy, Red

138.00 160.00 22.00 Shale, Sandy, Blue
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Log of OW-4A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,402.57 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 0.25 0.25 Top Soil

0.25 1.50 1.25 Fill, CL, Clay, Green Gray, silty Moist

1.50 2.50 1.00 Fill, CL, Clay, Tan, coal chips Hard Augering

2.50 3.50 1.00 Fill, Clay, coal and rock chips

3.50 5.00 1.50 CL, Clay, Black, Fill?

5.00 6.50 1.50 Fill, Clay, silt, wood chips Moist

6.50 7.50 1.00 Fill, Clay, silt, wood chips Moist

7.50 10.00 2.50 CL, Clay, Black, slightly plastic Moist

10.00 11.50 1.50 CH, Clay, Gray, plastic Moist

11.50 13.00 1.50 CH, Clay, Gray, plastic Moist

13.00 15.00 2.00 SP/CH, Sand, Gray, Clayey Wet

15.00 16.50 1.50 SP/CH, Sand, Gray, Clayey Wet

15.00 Did not go to auger refusal

Log of OW-4B (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,403.17 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 2.00 2.00 Fill

2.00 18.00 16.00 Clay, sandy

18.00 48.00 30.00 Shale, Red

48.00 61.00 13.00 Sandstone Water at 50 feet

61.00 88.00 27.00 Shale, Sandy, Red

88.00 91.00 3.00 Shale, Sandy, Blue

91.00 121.00 30.00 Sandstone Water at 91 and 121 feet

121.00 138.00 17.00 Shale, Sandy, Blue

138.00 148.00 10.00 Shale, Sandy, Red

148.00 160.00 12.00 Shale, Sandy, Blue

Log of OW-5A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,415.29 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 0.50 0.50 Top Soil

0.50 2.00 1.50 Fill, CL, Clay, Black, slightly plastic Moist

2.00 3.50 1.50 CL, Clay, Dark Gray to Tan Moist

3.50 5.00 1.50 CH, Clay, Tan, plastic Moist

5.00 6.50 1.50 5" CH, Clay, Dark Gray, organics, 

plastic       10" CH, Clay, Tan, plastic

Moist

6.50 8.00 1.50 CH, Clay, Tan, plastic Moist Water at 8 feet

8.00 10.00 2.00 SP, Sand, Gray, clayey, fine-medium 

grained

Wet

10.00 11.50 1.50 2" CH, Clay, Gray, plastic, Wet                           

6" SP, Sand, Tan, Wet                               

10" MH, Silt, Gray, very fine sandy, 

moist to wet

Wet

11.50 13.00 1.50 MH, Silt, Gray, sandy,

13.00 Did not go to auger refusal
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Log of OW-5B (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,413.62 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 2.00 2.00 Fill

2.00 15.00 13.00 Clay, sandy

15.00 28.00 13.00 Shale, Soft

28.00 51.00 23.00 Shale, Red

51.00 54.00 3.00 Shale, Red, Hard

54.00 58.00 4.00 Sandstone, Hard

58.00 71.00 13.00 Shale, Red

71.00 76.00 5.00 Shale, Red, Hard

76.00 85.00 9.00 Shale, Sandy, Red

85.00 91.00 6.00 Sandstone Water 85-91 Feet

91.00 108.00 17.00 Sandstone

108.00 109.00 1.00 Sandstone Water 108-109 feet

109.00 121.00 12.00 Sandstone

121.00 137.00 16.00 Sandstone Water at 137 feet

137.00 144.00 7.00 Shale, Sandy, Blue

144.00 160.00 16.00 Shale, Sandy, Red

Log of OW-6A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,400.83 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 0.25 0.25 Top Soil

0.25 3.50 3.25 Fill, Clay, gravel, pieces of concrete

3.50 5.00 1.50 CL, Clay, Black, sandy, fill? Moist

5.00 6.50 1.50 12" CL, Gray, sandy, fine grained, Wet    

6" CH, Clay, Gray, Organics

Wet/Moist

6.50 10.00 3.50 CH, Clay, Gray, plastic Water at 7 feet

10.00 11.50 1.50 8" MH, Silt, tan/brown, clayey, sticky        

10" CH, Clay, Tan and Gray, Plastic

Moist/Wet

11.50 15.00 3.50 CH, Clay, Tan and Gray, Plastic Wet, Slow Augering

15.00 16.50 1.50 CH/MH, Clay and Silt, Tan and Gray, 

Plastic, Trace of coal and sand

16.50 20.00 3.50 CH, Clay, silty, dark gray, sticky Wet, Slow Augering

20.00 25.00 5.00 CH/MH, Clay, silty, sandy, dark gray, 

sticky

Water at 21 feet

25.00 No Auger Refusal

Log of OW-6B (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,401.34 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 3.00 3.00 Fill

3.00 24.00 21.00 Clay, silty

24.00 70.00 46.00 Shale, Red

70.00 92.00 22.00 Sandstone, Hard, Red Water 92 Feet

92.00 125.00 33.00 Sandstone, Hard, salt and pepper

125.00 135.00 10.00 Shale, Sandy

135.00 160.00 25.00 Shale, Red
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Log of OW-7A (Danny McCoy, Rob Ridgeway, Engineering & Testing 2000, Inc.)

Top Elevation: 2,403.76 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 9.00 9.00 Clay, Tan/Dark Brown Moist

9.00 12.00 3.00 SP - Sand, gray, medium grained, Wet Water at 9 feet

12.00 Auger Refusal Water at 2.5 feet after drilling

Log of OW-8 (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,410.75 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 40.00 40.00 Overburden

40.00 60.00 20.00 Blue sand shale (little water 

encountered at 51 feet)

60.00 98.00 38.00 White sand rock (water encountered at 

89 feet)

98.00 100.00 2.00 Blue and black rock with sulphur odor

100.00 120.00 20.00 White sandstone

120.00 147.00 27.00 Blue and white sand stone

147.00 200.00 53.00 Red shale

Log of OW-9 (Earl Tuckwiller, Tuckwiller Well Drilling)

Top Elevation: 2,413.38 ft amsl
Top_Depth Bot_Depth Thickness (ft) Lithologic_Description Comments

0.00 14.00 14.00 Overburden

14.00 34.00 20.00 Red shale

34.00 60.00 26.00 Reddish-blue shale

60.00 80.00 20.00 Blue Shale Little water at 60 ft.

80.00 99.00 19.00 Blue sandy shale

99.00 100.00 1.00 Red shale

100.00 120.00 20.00 Blue shale with little red shale 15 gpm of water at 110 ft.

120.00 125.00 5.00 Blue shale

125.00 140.00 15.00 Red shale More water encountered at 135 ft.

140.00 160.00 20.00 Red Shale
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